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Abstract
A particle rotor model with a quasi-neutron coupled with a triaxially deformed rotor is applied
to study signature splitting for bands with intruder orbital ν7/2+[633] and non-intruder orbital
ν5/2−[512] in 173W. Excellent agreement with the observed energy spectra has been achieved for
both bands. Signature splitting for band ν7/2+[633], and band ν5/2−[512] before the onset of
signature inversion, is satisfactorily reproduced by introducing the γ degree of freedom. The phase
and amplitude of signature splitting in band ν5/2−[512] is attributed to strong competition between
2f7/2 and 1h9/2 components. However, the explanation of signature inversion in band ν5/2
−[512]
self-consistently is beyond the present one quasi-neutron coupled with a triaxially deformed rotor.
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I. INTRODUCTION
Signature splitting in rotational bands, and especially signature inversion, has attracted
much attention for decades. Signature α is a quantum number describing the symmetry
associated with the rotation of 180◦ about one of the three principal axes. The spin se-
quences for a band with signature α are I = α + 2n(n = 0, 1, ...), with α = 0 or 1 in
even-mass nuclei and α = ±1
2
in odd-mass nuclei. In general, signature partner bands
are not energetically equivalent. One band is favored, i.e., lower in energy, whereas the
other one is separated by the so-called signature splitting, which is due to the Coriolis
interaction. Signature splitting is usually characterized by S(I) = [E(I)−E(I − 1)] −
1
2
[E(I + 1)−E(I) + E(I − 1)−E(I − 2)], which appears as a typical staggering curve. An
interesting phenomenon is that in several cases the energetically favored and unfavored sig-
nature bands may cross each other and interchange their role, i.e., the signature splitting
changes its staggering phase with spin I. This phenomenon is known as signature inver-
sion [1]. For the configuration of one-quasiparticle (1-qp) in high-j orbitals, the favored
signature is obtained by a simple rule αf = (−1)j−1/21
2
[2]. However, for a 2-qp configu-
ration in odd-odd nuclei, the expectative favor band with αf = (−1)jp−1/21
2
+ (−1)jn−1/2 1
2
may become energetically unfavored. Similar effects have been also observed for some 3-qp
bands in odd-A nuclei. One may also refer to such phenomenon as signature inversion.
Signature inversions have been observed systematically in regions of mass number A ∼80,
A ∼130 and A ∼160. See for example Refs. [3, 4, 5, 6, 7]. For 2-qp bands of odd-odd
nuclei, signature inversions generally take place in low-spin regions including the bandhead
states. For odd-A nuclei, they occur at higher spins than the first backbendings, i.e., in
3-qp bands [8]. Possible mechanisms for signature inversion have been proposed, such as
triaxiality [1, 5, 9, 10], band crossing [5, 11], the n-p interaction [8, 12, 13, 14, 15], QQ
pairing [16, 17], and the drift of the rotational axis in triaxial nuclei [18].
In A ∼160 mass region, signature inversions have been extensively investigated for the
bands based on the configurations πh11/2 ⊗ νi13/2 and πh9/2 ⊗ νi13/2. Recently, signature
inversions in the odd-odd nucleus 174Re were found not only for the two configurations
mentioned above [19] but also for a new band based on the configuration πh9/2⊗ν5/2−[512]
[20]. The authors of Ref. [20] suggested that the ν2f7/2 and ν1h9/2 configuration admixture
may be a possible reason for signature inversion in the band πh9/2 ⊗ ν5/2−[512]. The
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investigation of the neighboring odd-N nuclei 173W and 175Os would be beneficial to the
interpretation thereof. A recent experiment on 173W was performed [21] and three former
observed rotational bands [22], whose configurations are respectively proposed as ν5/2−[512],
ν7/2+[633] and ν1/2−[521], were extended to higher spin states. It is interesting to note
that signature inversion for band ν5/2−[512] is observed at spin 35
2
~. Signature inversion in
band ν5/2−[512] is also observed in other isotones of 173W, i.e., 171Hf [23] and 175Os [24].
The aim of the present work is to investigate signature splitting in 173W in the triaxial
particle rotor model. The band ν7/2+[633] in 173W and similar bands in 175W have been
investigated by assuming a quasi-particle in a deformed Nilsson potential coupled with an
axial symmetric rotor [22]. In this paper, the effect of triaxiality will be investigated. The
model will be briefly introduced in Sec. II. Signature splitting of bands ν5/2−[512] and
ν7/2+[633] will be discussed in detail in Sec. III and a brief summary will be given in Sec.
IV.
II. FORMALISM
The particle rotor model (PRM) adopted here is same as in Refs. [25, 26] and has been
extensively used in the investigation of the chirality in atomic nuclei [27, 28, 29, 30]. The
model Hamiltonian can be expressed as,
H = Hcoll +Hintr. (1)
The collective Hamiltonian with a triaxial rotor can be written as
Hcoll =
3∑
i=1
Rˆ2i
2Ji =
3∑
i=1
(Iˆi − jˆi)
2Ji , (2)
where Rˆi, Iˆi, jˆi respectively denote the angular momentum operators for the core, nucleus,
as well as the valence nucleon. The moments of inertia for irrotational flow are given by
Ji = 4
3
J0 sin2(γ − 2π
3
i), (i = 1, 2, 3), (3)
where J0 depends on the quadrupole deformation ε2 and the nuclear mass A [31], while γ
denotes the degree of triaxiality.
The intrinsic Hamiltonian for valence nucleon is
Hintr = Hsp +Hpair =
∑
ν>0
(εν − λ)(a+ν aν + a+ν aν)−
∆
2
∑
ν>0
(a+ν a
+
ν + aνaν), (4)
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where λ denotes the Fermi energy, ∆ the pairing gap parameter, and |ν〉 the time-reversal
state of |ν〉. The single particle states |ν〉 and corresponding energies εν are obtained by
diagonalizing the Hamiltonian Hsp. Similar to Refs. [32, 33], we employ the Nilsson type
Hamiltonian,
Hsp = (
p2
2m
+
1
2
mω20ρ
2)− 2
3
ε2
√
4π
5
~ω0ρ
2
[
cos γY20 +
1√
2
sin γ(Y22 + Y2−2)
]
−κ~ ◦ω0 {2~l · ~s+ µ(~l2 − 〈~l2〉N)}. (5)
The single particle states are thus written as
a+ν |0〉 =
∑
NljΩ
c
(ν)
NljΩψ
Nl
jΩ , a
+
ν |0〉 =
∑
NljΩ
(−1)j−Ωc(ν)NljΩψNlj−Ω, (6)
where Ω is the projection of the single-particle angular momentum jˆ along the 3-axis and
can be restricted to the values · · · ,−7/2,−3/2,+1/2,+5/2, · · · due to time-reversal degen-
eracy [32, 33].
To obtain the PRM solutions, the total Hamiltonian (1) must be diagonalized in a com-
plete basis space, which couples the rotation of the inert core with the intrinsic wave func-
tions of the valence nucleons. When pairing correlations are neglected, one can construct
the so-called strong coupling basis as
|IMKν〉 =
√
1
2
√
2I + 1
8π2
[
DIM,Ka
+
ν |0〉+ (−1)I−KDIM,−Ka+ν |0〉
]
for K = · · · ,−7/2,−3/2,+1/2,+5/2, · · · . (7)
The restriction on values of K is due to the fact that the basis states are symmetrized under
the point group D2, which leads to K−Ω being an even integer [32]. The matrix elements of
the Hamiltonians given by Eqs. (2) and (5), can be evaluated in the basis (7), and thereafter
diagonalization yields eigenenergies and eigenstates of the PRM Hamiltonian.
To include pairing effects in the PRM, one should replace the single particle state a+ν |0〉
in the basis states (7) with the BCS quasiparticle state α+ν |0˜〉 to obtain a new expansion
basis, where |0˜〉 is the BCS vacuum state. The quasiparticle operators α+ν are given by
 α+ν
αν

 =

 uν −vν
vν uν



 a+ν
aν

 , (8)
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where u2ν + v
2
ν = 1. In this new basis, the wave functions of the PRM Hamiltonian are
written as
|IM〉 =
∑
K,ν
CIKν |IMKν〉, (9)
in which ν represents the quasiparticle states α+ν |0˜〉 instead of α+ν |0〉. Furthermore, single-
particle energies εν should be replaced by quasiparticle energies ε
′
ν =
√
(εν − λ)2 +∆2. The
total Hamiltonian then becomes:
H = Hcoll +
∑
ν
ε′ν(α
+
ν αν + α
+
ν αν). (10)
To construct the matrix of the above Hamiltonian, in comparison with the case excluding
pairing, each single-particle matrix element needs to be multiplied by a pairing factor uµuν+
vµvν [31, 33]. The occupation factor vν of the state ν is given by
v2ν =
1
2
[
1− εν − λ
ε′ν
]
. (11)
III. RESULTS AND DISCUSSION
In the present calculations, the values of κ and µ in the Nilsson type Hamiltonian (5) are
taken from Ref. [34], i.e., κ = 0.062 and µ = 0.43 for the main oscillator quantum number
N = 5, κ = 0.062 and µ = 0.34 for N = 6. The quadrupole deformation parameter ε2
takes a value of 0.24 according to Ref. [35]. The triaxiality parameter γ is to be adjusted
by the signature splitting. An off-diagonal Coriolis attenuation parameter ξ is introduced
to reproduce the experimental energy spectra [33], and a variable moment of inertia is used
when necessary, J0(I) = J0
√
1 + bI(I + 1) [36]. The neutron Fermi energy λn is taken
to be the energy of the single-particle level occupied by the last neutron. The paring gap
parameter ∆ is given by the empirical value of 0.81 MeV.
For the axially deformed case, the orbitals are usually denoted by the Nilsson quantum
number Ωpi[Nn3Λ]. For the triaxially deformed case, as Ω is not a good quantum number,
the number ν is used to denote the single-particle state according to the sequence of the
energy. For convenience, the Nilsson quantum number is also used to denote approximately
the single particle state in the triaxially deformed case. From the standard Nilsson single
particle level diagram, the last neutron of 173W lies in the orbital 1/2−[521] at ε2 = 0.24,
with the orbitals 7/2+[633], 5/2−[512] nearby, which is consistent with the configurations
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proposed for the three observed bands [22]. Furthermore, the calculated energy difference
between the states 7/2+[633] and 5/2−[512] is 67.6 keV at ε2 = 0.24, which agrees with the
observed bandhead energy difference 85.5 keV in 173W [21].
In Table I, seven positive-parity orbitals and seven negative-parity orbitals near the Fermi
level adopted for band ν7/2+[633] at γ = 15◦, and band ν5/2−[512] at γ = 12◦ in the present
triaxial PRM calculations are listed. The neutron Fermi energy λn is 51.46 MeV for γ = 15
◦,
and 51.51 MeV for γ = 12◦. The above mentioned orbitals are used to couple with the core
in the calculations for the positive-parity and negative-parity bands of 173W respectively.
Their approximate Nilsson quantum numbers, single particle energies, and main components
expanded in the basis |NljΩ〉 are also listed. One can see that the main components for the
positive parity orbitals near the Fermi level belong to the i13/2 sub-shell components, while
for the negative-parity band there is a strong mixture of 1h9/2 and 2f7/2 sub-shells.
In the following, using the triaxial particle rotor model, we will focus our discussion on
signature splitting in the bands ν7/2+[633] and ν5/2−[512] .
A. Band ν7/2+[633]
The calculated energy spectra E(I), signature splitting S(I) for the band ν7/2+[633] and
subsequent comparison with data are illustrated in Fig. 1. Firstly, the moment of inertia
J0 is adjusted to reproduce the energy spectra by switching off the triaxiality and Coriolis
attenuation. As shown in Fig. 1a, where the best fitting by adjusting J0 alone is given,
the calculation gives the lowest state is at I = 9
2
~ instead of I = 7
2
~. Furthermore, obvious
deviations with the data for both the energy spectra and the amplitude of signature splitting
can be seen.
Secondly, as in Ref. [33], the Coriolis attenuation ξ = 0.7 is introduced as shown in
Fig. 1b. The calculation with Coriolis attenuation can give correctly the lowest state at
I = 7
2
~ and achieve better agreement with the energy in almost whole spin region. However,
the amplitude of signature splitting is too small to reproduce the data.
With the triaxiality deformation switched on and the corresponding Fermi energy altered
as the energy of the level occupied by the last neutron, good agreement with the amplitude of
signature splitting is achieved, as shown in Fig. 1c. It is interesting to note that the triaxiality
improves the amplitude of the signature splitting while does not ruin the agreement with
the energy in the whole spin region.
From Figs. 1a - 1c, the important roles of the Coriolis attenuation and γ degree of freedom
are shown explicitly to reproduce the energy spectra E(I) and signature splitting S(I) for
the band ν7/2+[633]. A further check was done and it is confirmed that by adjusting the
γ alone without the Coriolis attenuation, the energy spectra E(I) for the whole spin region
cannot be reproduced.
In Ref. [22], the signature splitting for the band ν7/2+[633] has been reproduced without
involving triaxiality. To clarify this pointthe calculations with the same parameters as in
Ref. [22] are performed and the results are shown in Fig. 2. If the Coriolis attenuation is
taken into account for the off-diagonal Coriolis matrix elements for allK,K ′, good agreement
with the energy can be achieved but not the amplitude of signature splitting, as shown in
Fig. 2a. In order to reproduce both the energy and the amplitude of signature splitting
without triaxiality, in Ref. [22], the Coriolis attenuation has to be taken only for the matrix
elements associated with the single-quasiparticle state (i.e., K or K ′ = 7/2), as shown in
Fig. 2b.
To show the influence of the triaxiality parameters on the electromagnetic properties in
the band ν7/2+[633], the calculated B(M1), B(E2) and B(M1)/B(E2) values are illustrated
and compared with the data available in Fig. 3. The formulas for B(M1) and B(E2)
are the same as in Refs. [29, 31]. In the calculations, the empirical intrinsic quadrupole
moment Q0 =6 eb, the collective gyromagnetic factor gR = 0.43, and the gyromagnetic
factor of quasineutron gn = gl ± (gs − gl)/(2l + 1) with gl = 0, gs = −2.68 have been
adopted. The calculated B(M1) values exhibit a staggering. Just as S(I), the amplitudes
of the B(M1) staggering are larger for γ = 15◦ than that for γ = 0◦. While the B(E2)
values for triaxial deformed case are suppressed in comparison with the axial deformed case.
Therefore, the calculated B(M1)/B(E2) staggering for this band can be enhanced obviously
by introducing triaxiality. The calculated B(M1)/B(E2) staggerings with triaxiality achieve
better agreement with the data available [22] than the ones without triaxiality.
We also investigate the main components of the wave functions for spins I =
7
2
, 9
2
, 23
2
, 25
2
, 39
2
, 41
2
~ in band ν7/2+[633], which are listed in Table II. The orbital |4〉, i.e.,
7/2+[633] in Table I, is the dominant component at the bandhead with
∑
K |CIK4 |2 ∼ 75%.
As the nucleus rotates faster, due to the large Coriolis matrix elements of i13/2 sub-shell, at
I = 41
2
, the contribution of the orbital |4〉 is decreased to ∼ 21%.
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B. Band ν5/2−[512]
The energy spectra E(I) and signature splitting S(I) for the band ν5/2−[512] calculated
by the PRM are given in Fig. 4 and compared with data [21]. In the calculations, ε2 = 0.24,
and J0 = 35 MeV−1~2. The pairing parameter ∆n = 0.81 MeV. The Fermi energy λn,
triaxial deformation parameter γ, Coriolis attenuation factor ξ and the parameter b in the
variable moment of inertia in the panels are respectively, (a) λn = 51.41 MeV, γ = 0
◦,
ξ = 1.0 and b = 0; (b) λn = 51.41 MeV, γ = 0
◦, ξ = 0.7 and b = 0; (c) λn = 51.41 MeV,
γ = 0◦, ξ = 0.7 and b = 0.002; (d) λn = 51.51 MeV, γ = 12
◦, ξ = 0.7 and b = 0.002.
Using a constant moment of inertia, the calculated energy can only agree with data in
the lower spin region as shown in Fig. 4a. As shown in Fig. 4b, compared with the band
ν7/2+[633], the Coriolis attenuation has less influence for the band ν5/2−[512] due to the
low j components (7
2
and 9
2
). To reproduce the observed energy spectra E(I), a variable
moment of inertia is necessary, as shown in Fig. 4c.
Similar to the band ν7/2+[633], without the γ degree of freedom, the calculated ampli-
tudes of signature splitting S(I) are small compared with the observed ones. As shown in
Fig. 4d, after introducing the triaxiality (γ = 12◦), signature splitting S(I) for I < 35
2
~ is
reproduced perfectly. Without invoking the triaxiality, systematic calculations by simply
adjusting all the other parameters, including ε2 and ∆, have been done and it is found that
the spectra E(I) and the signature splitting S(I) can not be reproduced simultaneously for
band ν5/2−[512], which shows the necessary of triaxial deformation for this band.
Although signature splitting S(I) for I < 35
2
~ can be well reproduced by introducing
triaxiality, the calculated signature splitting S(I) for I ≥ 35
2
~ is inconsistent with the data.
In particular, there is a signature inversion at spin 35
2
~, i.e., S(I) is smaller for I = 2n+1/2
(α = +1/2) for I < 35
2
~ and for I = 2n − 1/2 (α = −1/2) for I ≥ 35
2
~, which cannot be
reproduced by the present calculation.
The main components of the wave functions for spins I = 5
2
, 7
2
, 23
2
, 25
2
, 39
2
, 41
2
~ in band
ν5/2−[512] are listed in Table III to examine the evolution of the wave function. The
orbital |3〉, i.e., 5/2−[512] in Table I, is the dominant component at the bandhead with∑
K |CIK3 |2 ∼ 96%. As the nucleus rotates faster, at I = 412 , the contribution of the orbital
|3〉 is decreased to ∼ 40%. As given in Table I, both orbitals 2f7/2 and 1h9/2 contribute
significantly to the orbital |3〉, i.e., 5/2−[512]. As the orbital 2f7/2 contributes ∼ 64% and
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the orbital 1h9/2 ∼ 25% to the orbital |3〉, we attempt to understand Fig. 4d in terms of the
orbitals 2f7/2 and 1h9/2 in the following.
For the band with one quasiparticle in a high-j orbital, the favored signature can be
obtained by αf = (−1)j−1/21/2 [2], i.e., αf = −1/2 for orbital 2f7/2 and αf = +1/2
for orbital 1h9/2. This is consistent with the calculated results in Fig. 5, in which the
signature splitting S(I) in PRM calculations with the valence neutron in 2f7/2 single-j shell
(upper panel), 1h9/2 single-j shell (middle panel) and their mixture (lower panel) are given
in comparison with the data for the band ν5/2−[512] in 173W [21]. In the calculations,
ε2 = 0.24, γ = 12
◦, J0 = 35 MeV−1~2, b = 0.002, ξ = 1.0, ∆n=0.81 MeV, and λn is taken
to be the energy of the level Ω = 5
2
in the corresponding single-j shell.
For I < 35
2
~, the observed phase of S(I) in band ν5/2−[512] is consistent with that for
1h9/2 configuration, but different from that for 2f7/2. For I ≥ 352 ~, the observed phase of
S(I) are no longer consistent with that for 1h9/2, but consistent with that for 2f7/2. As the
amplitudes of S(I) are concerned, the amplitudes of S(I) for 1h9/2 are larger than those
for 2f7/2 and both of them are much larger than the observed ones. Therefore, although
the orbital 2f7/2 is the predominant component in the observed band ν5/2
−[512], the strong
competition from 1h9/2 results in signature splitting S(I) for the I <
35
2
~ as shown in Fig. 4d.
As for signature inversion at I = 35
2
~, one straightforward explanation may be attributed
to the superiority of the orbital 2f7/2 over 1h9/2 after I >
35
2
~. By mixing the energy spectra
according to the mixing ratios of 2f7/2 and 1h9/2 in orbital ν5/2
−[512] in Table. I, the S(I)
is extracted and compared with the observed one in band ν5/2−[512] in the lower panel in
Fig. 5. It is interesting to note that the observed phase of S(I) and signature inversion
in band ν5/2−[512] can be perfectly reproduced although the deficiencies still exist for the
amplitude. We also note that there is an upbending for this band around I = 35
2
~ based
on the analysis of spin alignment and the moment of inertia. However, a self-consistent
description of the upbending and signature inversion is beyond the scope of the present one
quasiparticle PRM.
IV. CONCLUSION
A particle rotor model with a quasi-neutron coupled with a triaxial rotor is applied to
study signature splitting of the bands built on the intruder orbital ν7/2+[633] and non-
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intruder orbital ν5/2−[512] in 173W. With triaxiality and Coriolis attenuation, the correct
spin of the lowest state, energy spectra E(I) and signature splitting S(I) for the band
ν7/2+[633] are well reproduced.
The phase and amplitude of signature splitting in the band of the non-intruder orbital
ν5/2−[512] is attributed to the strong competition of the contribution from its main compo-
nents 2f7/2 and 1h9/2. Similar competitions should take important roles in bands with other
non-intruder orbitals, and the conclusion is also helpful to interpret the signature splitting
in the neighbor odd-odd nuclei, such as the band πh9/2⊗ν5/2−[512] in 174Re [20]. Although
triaxiality (γ = 12◦) can reproduce signature splitting S(I) for I < 35
2
~ and energy spectra
E(I) perfectly, signature inversion for I = 35
2
~ in band ν5/2−[512] still cannot be under-
stood by the triaxiality, Coriolis attenuation, and variability of the moment of inertia. As an
upbending happens, a proper description of signature inversion self-consistently is beyond
the scope of the present one quasiparticle PRM.
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|1〉 1/2+[660] 49.32 0.784|6i13/2 12〉 + 0.423|6i13/2– 32〉 + 0.353|6g9/2 12〉
|2〉 3/2+[651] 50.16 0.798|6i13/2– 32 〉 − 0.360|6i13/2 12〉 + 0.337|6g9/2 – 32〉
|3〉 5/2+[642] 50.90 0.903|6i13/2 52〉 − 0.292|6g9/2 52〉 + 0.182|6g9/2 12〉
15◦ |4〉 7/2+[633] 51.95 0.951|6i13/2– 72 〉 + 0.214|6g9/2 – 72〉 − 0.159|6g9/2 – 32〉
|5〉 9/2+[624] 53.26 0.973|6i13/2 92〉 + 0.157|6g9/2 52〉 − 0.124|6g9/2 92〉
|6〉 1/2+[651] 53.85 0.566|6g9/2 12〉 − 0.531|6d5/2 12〉 − 0.238|6s1/2 12〉
|7〉 11/2+[615] 54.76 0.985|6i13/2– 112 〉 − 0.156|6g9/2 – 72〉 + 0.060|6i11/2– 112 〉
|1〉 3/2−[521] 49.78 0.670|5f7/2– 32 〉 − 0.592|5h9/2– 32 〉 + 0.221|5p3/2– 32〉
|2〉 5/2−[523] 50.26 0.814|5h9/2 52〉 − 0.394|5f7/2 52 〉 + 0.227|5f5/2 52〉
|3〉 5/2−[512] 51.51 0.798|5f7/2 52〉 + 0.495|5h9/2 52 〉 − 0.213|5p3/2 12 〉
12◦ |4〉 1/2−[521] 51.63 0.465|5p1/2 12〉 + 0.457|5f7/2 12〉 − 0.442|5h9/2 12 〉
|5〉 7/2−[514] 52.08 0.922|5h9/2– 72〉 + 0.274|5f7/2– 72 〉 − 0.195|5f5/2– 32〉
|6〉 7/2−[503] 53.50 0.841|5f7/2– 72 〉 − 0.340|5h9/2– 72 〉 − 0.264|5p3/2– 32〉
|7〉 1/2−[510] 53.56 0.500|5f5/2– 32 〉 − 0.468|5p3/2 12 〉 − 0.406|5f5/2 12〉
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TABLE II: The main components expanded in the strong coupling basis |IMKν〉 in Eq.(7) (denoted
as |Kν〉 for short) for selected states in the band ν7/2+[633]. The parameters in the calculations
are the same as in Fig. 1c.
Ipi Main components in terms of |Kν〉
7
2
+
0.868|– 72 4〉+ 0.485| 52 3〉 − 0.094|– 32 2〉 − 0.019|– 32 3〉
9
2
+
0.806|– 72 4〉 − 0.554| 52 3〉+ 0.143|– 32 2〉 − 0.113| 92 5〉
· · · · · ·
23
2
+
0.652|– 72 4〉+ 0.582| 52 3〉+ 0.232|– 32 2〉+ 0.224| 92 5〉
25
2
+
0.558| 52 3〉 − 0.500|– 72 4〉 − 0.371|– 32 2〉 − 0.283| 12 3〉
· · · · · ·
39
2
+
0.524|– 72 4〉 − 0.474| 52 3〉 − 0.263| 92 3〉 − 0.256|– 32 4〉
41
2
+
0.465| 52 3〉 − 0.418|– 32 2〉 − 0.340|– 72 4〉 − 0.334| 12 3〉
· · · · · ·
TABLE III: Same as Table. II, but for selected states in the band ν5/2−[512] and the parameters
in the calculations are the same as Fig. 4d.
Ipi Main components in terms of |Kν〉
5
2
−
0.982|52 3〉 − 0.111| 52 4〉 + 0.088|– 32 1〉 − 0.078|– 32 4〉
7
2
−
0.926|52 3〉+ 0.313|– 72 5〉 − 0.126|– 32 1〉+ 0.074| 52 4〉
· · · · · ·
23
2
−
0.669|52 3〉+ 0.487|– 72 5〉 − 0.228| 92 3〉 − 0.207| 12 3〉
25
2
−
0.583|52 3〉 − 0.464|– 72 5〉 − 0.231| 12 3〉 − 0.219| 92 3〉
· · · · · ·
39
2
−
0.532|52 3〉+ 0.408|– 72 5〉 − 0.326| 92 3〉 − 0.301| 12 3〉
41
2
−
0.449|52 3〉 − 0.374|– 72 5〉 − 0.277| 12 3〉 − 0.276| 92 3〉
· · · · · ·
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FIG. 1: (color online) The energy spectra E(I) and signature splitting S(I) for the band ν7/2+[633]
in 173W based on the PRM (red squares) in comparison with the data (blue points) [21]. In the
calculations, ε2 = 0.24, J0 = 40 MeV−1~2 and b = 0. The pairing parameter ∆n = 0.81 MeV. The
Fermi energy λn, triaxial deformation parameter γ and the Coriolis attenuation factor ξ in the left
(a), middle (b) and right(c) panels are respectively, λn = 51.41 MeV, γ = 0
◦, and ξ = 1.0 (a);
λn = 51.41 MeV, γ = 0
◦, and ξ = 0.7 (b); λn = 51.46 MeV, γ = 15
◦ and ξ = 0.7 (c).
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FIG. 2: (color online) The energy spectra E(I) and signature splitting S(I) for the band ν7/2+[633]
in 173W based on the PRM (red squares) without triaxiality in comparison with the data (blue
points) [21]. In the calculations, the same as Fig. 9 in Ref. [22], we have chosen ε2 = 0.23, γ = 0
◦,
and ~2/2J = A1 + A2[I(I + 1) −K2] with A1 = 17.0 keV and A2 = −6.7 eV. In the left panels
(a), the attenuation factor ξ = 0.77 is introduced for the off-diagonal Coriolis matrix elements for
all K,K ′; while in the right panels (b), the attenuation factor ξ = 0.77 is introduced only for the
matrix elements associated with the lowest single-quasiparticle state (i.e., K or K ′ = 7/2), the
same as in Ref. [22].
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FIG. 3: (color online) B(M1), B(E2) and B(M1)/B(E2) values for the band ν7/2+[633] in 173W
based on the PRM with γ = 0◦ (olive triangles) and γ = 15◦ (red squares) in comparison with
the available data (blue points) [22]. Other parameters are the same as Fig. 1b and Fig. 1c. In
the calculation of electromagnetic transitions, the empirical intrinsic quadrupole moment Q0 =6
eb, the collective gyromagnetic factor gR = 0.43, and the gyromagnetic factor of quasineutron
gn = gl ± (gs − gl)/(2l + 1) with gl = 0, gs = −2.68 have been adopted.
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FIG. 4: (color online) The energy spectra E(I) and signature splitting S(I) for the band ν5/2−[512]
in 173W based on the PRM (red squares) in comparison with the data (blue points) [21]. In the
calculations, ε2 = 0.24, and J0 = 35 MeV−1~2. The pairing parameter ∆n = 0.81 MeV. The Fermi
energy λn, triaxial deformation parameter γ, Coriolis attenuation factor ξ and the parameter b in
the variable moment of inertia in the panels are respectively, (a) λn = 51.41 MeV, γ = 0
◦, ξ = 1.0
and b = 0; (b) λn = 51.41 MeV, γ = 0
◦, ξ = 0.7 and b = 0; (c) λn = 51.41 MeV, γ = 0
◦, ξ = 0.7
and b = 0.002; (d) λn = 51.51 MeV, γ = 12
◦, ξ = 0.7 and b = 0.002.
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FIG. 5: (color online) Signature splitting S(I) in PRM calculations (red squares) with the valence
neutron in 2f7/2 single-j shell (upper panel), 1h9/2 single-j shell (middle panel) and their mixture
(lower panel) in comparison with the data (blue points) for the band ν5/2−[512] in 173W [21]. In
the calculations, ε2 = 0.24, γ = 12
◦, J0 = 35 MeV−1~2, b = 0.002, ξ = 1.0, ∆n=0.81 MeV, and
λn is taken to be the energy of the level Ω =
5
2 in the corresponding single-j shell.
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